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ABSTRACT
Six clans of red-cockaded woodpeckers were studied in 
Sussex County, Virginia from December 1980 to December 1983 to 
ascertain differences in foraging range and foraging substrate 
use across seasons. Over 1100 hours of foraging observations 
were separated into breeding season and nonbreeding season 
observations. A habitat inventory was undertaken to identify 
all discreet foraging stands and characterize quantity and 
quality of all foraging substrate types within stands.
Breeding season foraging ranges varied from 115 to 186 
acres. Nonbreeding season foraging ranges varied from 207 to 
412 acres. Red-cockaded woodpeckers selected large pines as 
a foraging substrate disproportionate to their availability 
during both seasons. Young plantation pine stands were 
selected as a foraging substrate less than expected relative 
to their availability during both seasons. Distance of 
foraging stand from colony site was shown to be a key 
determining factor in stand usage during both seasons, 
although its predictive value was much greater during the 
breeding season.
Results suggest that management recommendations should 
include provisions for maintaining more timber of older age 
classes to accommodate birds' foraging requirements. Also, 
foraging stands should be located within one-half mile of the 
colony site wherever possible.
x
HABITAT QUALITY AND SEASONAL FORAGING PATTERNS OF 
THE RED-COCKADED WOODPECKER (PICOIDES BOREALIS) 
IN SOUTHEASTERN VIRGINIA
INTRODUCTION
The red-cockaded woodpecker begins its twenty-first year 
on the endangered species list in 1990. A small bird, 
approximately eight inches from head to tail, it has a black 
and white ladder-backed appearance but is distinguished from 
all other eastern woodpeckers by its broad white cheek 
patches. Although it is more abundant than most endangered 
species (Jackson 1978, Lennartz et al. 1983), its prognosis 
for survival is poor due to its own specialized biology.
Unlike any of its eastern counterparts, the red-cockaded 
woodpecker is a colonial species. Adults and young of the 
year plus, possibly, some previous young, all forage and 
roost together as a "clan”. Despite the size of the clan, 
there is never more than one breeding pair, and each bird has 
its own cavity for roosting. The area encompassing the nest 
tree and all roost trees and start holes is known as the 
"colony" (Jackson and Thompson 1971).
Early work in Virginia (Steirly, 1957) confirmed that 
red-cockaded woodpeckers depend on living mature pines for 
their cavities and benefit from the fungal red heart (Fomes 
pini) disease of pines. This fungus is credited with 
softening the heartwood of older pines, facilitating cavity 
excavation. In addition, the species is known to excavate
2
3numerous resin wells above and below its cavities. These 
have been shown to provide some degree of predator protection 
in addition to other possible secondary benefits (Jackson 
1977; Dennis 1971).
Since pine forests are a sub-climax community, the 
dependence of this species on mature live pines for nesting 
and roosting seems tied to the frequent-fire ecology of pine 
forests of the south prior to modern day lumbering practices 
(Jackson 1986; Ligon et al. 1986). Now that timber economics 
dictate harvesting most remaining mature pine forests, red- 
cockaded woodpeckers have, ironically, become a "victim" of 
timber management. Probably the most important mandate of 
modern forestry is fire suppression, both active, through 
fire fighting, and passive by logging roads and firebreaks. 
With fire suppression begins the inevitable generation of 
hardwood understory and, ultimately, midstory.
Research on this species has shown that it prefers open 
park-like habitats with sparse understory and little or no 
midstory. An advanced hardwood midstory component is thought 
to hinder access to and from the cavity and facilitate the 
entrance of potential cavity competitors or predators (Locke 
et al. 1983, Wood 1983). Therefore, without regular forest 
management to control hardwood encroachment, timber stands 
naturally tend toward disuse by red-cockaded woodpeckers. 
Although hardwood content is detrimental to the colony site 
area, it also has little value as a foraging substrate. 
Numerous studies report the range of hardwood usage varying
4from 0% (Nesbitt et al. 1978) in Florida to a high of 22% by 
male red-cockaded woodpeckers in Mississippi (Ramey 1980). 
Preferred foraging substrata, therefore, are predominantly 
pine, although there is greater variability in age class 
usage of pines as foraging substrata than as colony sites 
(Lennartz and Henry 1985).
Recent studies indicate that habitat quality is not only 
an important criterion for colony site selection but also 
serves as an important determinant of home range size 
(Nesbitt et al. 1983). DeLotelle et al. (1987) noted that 
woodpecker clans in central Florida use more habitat for 
their territories than neighboring clans in South Carolina 
under similar population densities. Although territories 
were larger (mean=287 acres), they contained less pine basal 
area than those in South Carolina. Florida birds 
subsequently appeared more constrained by population density 
in the poorer quality habitat conditions.
In addition, home range sizes have been shown to vary 
from season to season, and to reflect shifts in substrate use 
(Nesbitt et al. 1978; DeLotelle et al. 1983). Skorupa and 
McFarlane (1976) noted an average increase in maximum 
foraging range of from 66 to 141 acres from summer to winter. 
In Virginia, Miller (1978) reported that red-cockaded 
woodpeckers foraged preferentially on medium sized pines but 
there was a greater dependence on small pines in summer, 
based on percentage of foraging observations. Hooper and 
Lennartz (1981) in South Carolina discovered red-cockaded
5woodpeckers foraging on large pines disproportionate to their 
availability.
These potential inconsistencies in foraging results tend 
to complicate woodpecker management at the habitat level. In 
Virginia, Cushwa (1988) noted that old growth pine forests 
represent the most sensitive potential forest wildlife 
habitat type in the coastal plain region due to timber 
harvesting. His study indicated a 72% decrease in the 
acreage of softwood sawtimber from 1940-1986 with an expected 
trend continuation over the next 20 to 40 years. Therefore, 
given the potential for large foraging area requirements, and 
the continuous alteration of foraging habitats from timber 
harvesting, additional information on foraging range, and 
substrate use is essential to the survival of the red- 
cockaded woodpecker.
The objectives of this study were:
1) To quantify foraging behavior across seasons by recording 
time spent on different foraging substrate types.
2) To characterize foraging habitats according to foraging 
substrate-type availability.
3) To determine differential use of foraging substrata 
between seasons.
4) To identify home ranges of each clan between seasons 
based on foraging requirements.
5) To offer management recommendations based on foraging 
results and foraging habitat availabilities.
MATERIALS AND METHODS
Study Area
Eight sites were originally selected for study based on 
earlier work by Miller (1978) and Beck (pers. comm.). These 
sites represented the only known active red-cockaded 
woodpecker colonies in Virginia. Unfortunately, prior to 
data collection, two of these sites were abandoned by the 
birds due to timber harvesting. The remaining six areas 
comprised the study sites and were all located in Sussex 
County (Figures 1 and 2) . Each site and its associated 
foraging areas comprise something of a habitat "island". 
They represent remnant tracts of old growth loblolly pine in 
a region of the state otherwise dominated by regenerating 
pine stands, bottomland hardwood stands, or agricultural 
fields. All six sites occurred on land owned by lumber 
companies and actively managed for timber production.
Foraging Behavior
Data were collected on foraging birds throughout the 
year from December 1980 through December 1983. Clan size for
6
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9each site varied from two to five birds depending on site and 
time of year. All young produced in one breeding season were 
usually present at a given site at least through the first 
fall. Birds were observed for as long as possible each day. 
Tree species, tree size class and time spent on each tree 
were recorded for each bird observed. For purposes of 
comparison, size classes were defined according to Miller 
(1978) as follows: small pines 2.00-5.99 inches, medium
pines 6.00-11.99 inches, and large pines >12.00 inches 
diameter at breast height (dbh).
As a result of the birds1 extremely tenuous status in 
Virginia, the decision was made not to attempt any marking of 
individual birds. Therefore, given the inability to sex this 
species in the field, no comparisons were made between male 
and female foraging behaviors. Foraging position on 
substrata (i.e., height, limbs, etc.) was not noted since 
recent evidence indicates resource partitioning between the 
sexes while foraging (Ramey 1980).
Observations were begun each day at sunrise upon the 
woodpeckers' exits from their roost or nest cavities. The 
birds were followed on foot for as long as possible as data 
were collected. Care was taken not to crowd the birds to 
prevent biasing foraging results. Birds were considered to 
be foraging if they were actively working or moving on any 
tree other than a cavity tree, and did not appear to be 
distressed by human presence. Researcher interference could 
be monitored by the birds' vocalization and activity.
10
Although identification of individual birds was 
impossible, the birds* gregarious nature made it easy to 
collect information on all the birds of a clan, since most 
members quite often could be watched simultaneously.
At the end of each monitoring period, foraging routes 
were mapped on aerial photographs and cross-referenced by 
USGS 7.5 minute topographic maps to determine foraging range 
boundaries for that day. In keeping with Nesbitt et al. 
(1978), all foraging observations were mapped to document 
foraging habitats, and birds were followed where possible 
until at least early afternoon to record maximum distance 
from colony site. These boundaries were then consolidated 
upon completion of the study to provide measures of range 
usage over the course of a year. All contiguous foraging 
stands were mapped collectively to assess total foraging 
range. All peripheral foraging stands not contiguous with 
the colony site or other foraging stands were mapped 
separately with their acreage added to the collective range 
total. Since the peripheral stands were accessed by direct 
flight from the colony stand/foraging stands complex, 
interruptive habitats between the colony stand/foraging 
stands complex and any outer peripheral stands were not 
recognized as part of the foraging range. These master maps 
were then used to establish boundaries within which habitat 
inventory data were taken.
Foraging observations were pooled into either breeding 
or nonbreeding season, for the purpose of showing differences
11
in habitat utilization and foraging behavior over the course 
of the year,. Breeding season observations were denoted as 
any observations of foraging birds between April 1 and 
September 30. This period coincides with the onset of 
courtship behavior and cavity improvements associated with 
the nesting season (Murphy 1939). The latter time boundary 
is roughly associated with the point of complete independence 
of the young of that year from parental care (Ligon 1971).
Nonbreeding season observations, therefore, were 
confined to that period from October 1 through March 31. 
This period roughly corresponds to the weakening ties to the 
colony sites. Cavity maintenance is at a minimum then and 
there are no breeding season restrictions such as incubating 
eggs or feeding young.
Habitat Inventory
Forest inventory data were collected on all timber 
stands that were known to provide foraging substrate during 
any time of year. With one exception, all active cavity 
trees for these sites were located at the edge of a forest 
stand or along an artificial corridor, so the colony site was 
not separated out as an independent habitat unit for this 
study. Rather, for all sites the foraging stand which 
includes the colony site was identified as the colony stand. 
Information collected in each stand included basal area 
values for pine and hardwood, and stem densities for all
12
three size classes of pine and hardwood. Data were collected 
at 150 foot intervals along randomly selected compass 
bearings until enough points were sampled to adequately 
describe the stand. Sampling intensity was based on standard 
forestry cruise methodology of achieving from 7.5 to 10.0 
percent measured area per total stand cover. In areas where 
stand homogeneity was in question, a running mean was 
calculated to estimate that point at which additional 
sampling showed insignificant variation (Mueller-Dombois and 
Ellenberg 1974).
Basal area was established at each sample point 
according to Bitterlich's variable radius method (Mueller- 
Dombois and Ellenberg 1974). A standard 1:33 gauge 
Bitterlich stick was used for tree counts at each point 
permitting immediate calculation of the basal area in square 
feet per acre. Stem density values were generated by 
establishing a 500 square meter circular plot around each 
sample point. All stems greater than or equal to 2 inches 
dbh within the sample plot were measured using a standard 
foresters' diameter tape and tallied by species and size 
class.
To reduce bias from stand heterogeneity, forest 
inventory data were taken only on those portions of timber 
stands that were actually known to be used for foraging. 
This information was generated from foraging maps compiled 
upon completion of the foraging behavior surveys. 
Identifying timber stand boundaries was accomplished by use
13
of 1:1000 scale aerial photographs in conjunction with on­
site ground truthing. In addition to habitat differences 
used to denote stand boundaries, artificial breaks such as 
highways, railroad tracks, or powerline corridors were also 
used to designate stand boundaries. Upon completion of 
forest inventory data collection, stands were compared to 
each other by each size class of pine and hardwood using a 
one-way ANOVA. Any two stands that did not differ in at 
least one variable were lumped into one stand for later 
analysis. Acreage values were tabulated for all stands using 
an English area grid overlay on 1:1000 aerial photographs.
Stand ages were determined by Wood (pers. comm.) and by 
stand sampling with an increment borer. For each clan, the 
distance from the cavity tree area to the edge of each 
foraging stand was determined.
Analysis
Birds were observed for a total of 67,045 foraging 
minutes (approximately 1117 hours). The G-test, or log- 
likelihood ratio, was used to test whether the woodpeckers' 
use of foraging substrate (measured in minutes spent foraging 
per pine size class) was different from that expected by the 
availability of those size classes, and whether nonbreeding 
season observations were different from breeding season 
observations. These analyses were performed on the entire 
sampled population, by clan, and by stand.
14
Multiple regression analysis was used to analyze the 
relationships between the habitat characteristics and 
observed foraging time per stand. Each stand was an 
observation. The multiple regression was initially fitted 
using the following variables: distance from colony site to
the foraging stand, stand age, stem density of each of the 
pine and hardwood classes, and basal areas of pine and 
hardwoods. The dependent variable, foraging time, was 
expressed as the percent of the clan's foraging time spent in 
the stand. Separate regression equations were fitted for 
breeding and nonbreeding seasons. Variables were removed 
from the equation in a stepwise manner if their regression 
coefficients were not significantly (p<0.05) different from 
zero, based on the method described by Zar (1984) . The 
computerized statistical package SYSTAT (Wilkinson 1989) was 
used to perform the regressions.
RESULTS
Foraging Results
Time versus substrate Within each season, G-tests comparing 
expected foraging time per pine size class with observed 
foraging time per pine size class for all six clans combined 
showed significant differences across all size classes 
(breeding p<0.05, nonbreeding p<0.001) (Table l.a.). 
Breeding season data indicated red-cockaded woodpeckers 
foraged disproportionately less on small and medium pines and 
disproportionately more on large pines than expected 
according to size class availability (Figure 3). Nonbreeding 
season data for all clans combined produced the same results, 
only the shift away from small and medium pines and toward 
large pines was more pronounced (Figure 4).
Across seasons, G-test results showed that nonbreeding 
season foraging time per pine size class differed 
significantly from breeding season foraging time per size 
class (p<0.001) (Table l.b.). Red-cockaded woodpeckers spent 
less time foraging on small and medium pines and more time 
foraging on large pines in the nonbreeding season than in the 
breeding season (Figure 5).
15
Table 1. Results of G-tests comparing:
a) observed foraging times with those expected based on 
foraging substrate availability.
Pine Size Class 
(inches dbh)
medium large
(6-12) (>12)
9801 14011
9625 14240
small
(2-6)
Breeding foraging time (min.)
Expected 6097
Observed 6045
Nonbreeding foraging time (min.)
Expected 4747
Observed 2690
13119 19270
10355 24090
Breeding obs. vs. exp. G=7.401
Nonbreeding obs. vs. exp. G=2802
0.010 < P < 0.025 
P < 0.001
b) breeding versus nonbreeding foraging times.
Breeding vs. Nonbreeding 
foraging time (minutes)
Expected
Observed
2167
6045
8340
9625
19403
14240
Breeding vs. Nonbreeding G=6350 P < 0.001
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Figure 3. Observed vs. expected foraging times
by size class during the breeding season.
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Figure 4. Observed vs. expected foraging times
by size class during the nonbreeding season. „
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Figure 5. Percent of foraging time per size class,
breeding season versus nonbreeding season.
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Between individual clans there was very little 
consistency between expected and observed foraging times/size 
class during the breeding season. The Manry, Sussex, and 
Wakefield clans spent less time than expected on small pines. 
Sebrell, Yale, and Camp clans spent less time than expected 
on large pines, whereas the Camp, Manry, and Sussex clans 
spent more time than expected on large pines.
During the nonbreeding season, all clans consistently 
spent more time than expected foraging on large pines. With 
the exception of the Camp site, all clans also consistently 
spent less time than expected foraging on small pines.
Regression analysis The multiple regression equations 
fitted were:
TIME_BR= -0.009 DIST + 0.003 PINEB + 0.006 PINEC 
- 0.017 HARDC - 0.186 BAPINE + 35.709
where TIME_BR= % of breeding season foraging time
DIST=distance from colony site to foraging stand 
PINEB=stem density of medium pines (6-12 in. dbh) 
PINEC=stem density of large pines (>12 in. dbh) 
HARDC=stem density of large hardwoods (>12 in. dbh) 
BAPINE=pine basal area 
(r squared=0.705, p<0.001), and
TIME NBR= -0.004 DIST - 0.002 PINEA + 0.004 PINEC + 20.576
21
where TIME_NBR= % of nonbreeding season foraging time 
PINEA=stem density of small pines (2-6 in. dbh)
(R squared=0.697, p<0.001). Regression results are shown in 
Table 2. Three sites were eliminated as outliers from the 
nonbreeding equation: Yale A, Camp A, and Sebrell C.
In other words, the percent of a clan's foraging time 
allocated to any particular stand during the breeding season 
is a negative function of the stand's distance from the 
colony site, the stand's large diameter hardwood stem 
density, and the stand's pine basal area (i.e., as distance 
of the stand from the colony site increases, the birds spend 
less time foraging there). Breeding season foraging time is 
a positive function of both medium and large pine stem 
densities. Red-cockaded woodpeckers spend a greater 
proportion of their foraging time during the breeding season 
on stands with greater medium and large pine stem densities.
During the nonbreeding season, similar relationships 
exist. The percent of a clan's foraging time allocated to 
any particular stand is a negative function of the stand's 
distance from the colony site and the stand's small pine stem 
density (i.e., as small pine stem density increases, the 
proportion of time spent foraging on the stand decreases) . 
Foraging time is a positive function of the stem density of 
large pines on a stand.
Table 2. Results of multiple regression analysis.
Breeding Season
Dependent variable: Proportion of foraging time per stand
in breeding season.
N = 31 Multiple R = .647 Squared multiple R = .705
Independent Regression
variable coefficient T P
Distance -0.009 -4.764 < 0.001
Medium pines 0. 003 2.617 0.015
Large pines 0.006 3.497 0.002
Large hardwoods -0.017 -2.705 0.012
Pine basal area -0.186 -2.725 0.012
(constant) 35.709 5.534 < 0.001
Nonbreeding Season
Dependent variable: Proportion of foraging time per stand
in nonbreeding season.
N = 28 Multiple R = .835 Squared multiple R = .697
Independent
variable
Regression
coefficient
Distance 
Small pines 
Large pines 
(constant)
-0.004 
- 0.002 
0. 004 
20.576
■2.707
■3.617
3.634
5.960
0.012 
0.001 
0.001 
< 0.001
23
Foraging Range
For the purposes of this study foraging range was 
defined as the total acreage utilized by the species on a 
year-round basis. Only one clan (Sussex) had a neighbor clan 
adjacent to it, and only during part of this study; two 
territorial confrontations were observed at that site. 
Breeding and nonbreeding ranges at this site did not differ 
appreciably from those of the other five sites. Therefore 
territorial interactions were either negligible or 
nonexistent across clans so no territorial boundaries or 
proprietary restrictions were recognized for this study.
Terminal boundaries for nonbreeding season foraging 
ranges coincided with stand boundaries in almost every case. 
Where different, natural topographic features or habitat 
composition shifts were noted as observed boundaries by 
foraging birds. For breeding season, foraging boundaries 
were always a subset of nonbreeding season range boundaries 
(Table 3 and Figures 6 through 12).
Table 3. Foraging ranges for each clan by season.
Clan
Breeding
(acres)
Nonbreeding
(acres)
SUSSEX
CAMP
WAKEFIELD
YALE
SEBRELL
MANRY
115
121
176
186
153
167
247
207
412
298
325
289
1000 feet
yr Colony site
Figure 6. Sussex site foraging ranges (entire map represents
nonbreeding season foraging range; letters denote stands).
If Breeding season foraging range 
^1 Non-forested area
Breeding season foraging range 
^  Colony site
Figure 7. Camp site foraging ranges (entire map represents
nonbreeding season foraging range; letters denote stands).
99999999999999995
1000 feet
Breeding season foraging range 
Non-forested area
'Jc Colony site
Figure 8. Wakefield site foraging ranges (entire map represents 
nonbreeding season foraging range; letters denote stands).
Breeding season foraging range
Non-forested area 
Colony site
Figure 9. Yale site foraging ranges (entire map represents 
nonbreeding season foraging range; letters denote stands).
1000 feet
I | Breeding season foraging range
Colony site
Figure 10. Sebrell site foraging ranges (entire map represents
nonbreeding season foraging range; letters denote stands).
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Foraging Habitat Inventory
Foraging habitat composition and accompanying hardwood 
component were determined by study site as follows (Table 4) :
Sussex Of six identifiable foraging stands, large pines 
were the dominant component of five, representing from 39% to 
71% of total tree stems/stand (Figure 13). The latter value 
represents the large pine component of the colony stand. The 
hardwood stem component ranged from 24% to 46% per stand for 
the same five stands, and was represented relatively evenly 
between small and medium hardwoods. The remaining timber 
stand, P, was a plantation pine stand with 86% of stand 
composition in small and medium pine stems.
Basal area values for pine exceeded those for hardwood 
for all stands, ranging from 51 square feet/acre to 151 
square feet/acre. Stand sizes varied from 20 acres to 54 
acres. The colony stand, A, was 45 acres in size and had a 
pine basal area value of 56 square feet/acre. Five of the 
six stands were 13 0+ years old. Stand P, the plantation pine 
stand, was 2 0 years old.
Camp The colony stand had a 9% large pine component (Figure 
14) . Three of the five foraging stands showed a strong 
medium pine component ranging from 3 6% in the colony stand, 
to 61%. Although pine was the dominant timber type, all 
three stands exhibited dense hardwood midstories in the form
Table 4. Stand composition (percent of each stand).
Pines Hardwoods
Clan Stand Small Medium Large Small Medi
YALE A 4 8 15 38 28
B 7 27 15 44 7
C 5 36 5 38 10
X 3 10 36 36 10
CAMP A 8 36 9 37 9
P 70 11 0 18 1
B 8 36 9 37 9
C 3 61 6 25 5
D 5 11 29 37 10
MANRY A 54 6 9 23 6
B 49 14 4 16 12
P 96 1 0 2 0
D 5 17 23 45 7
E 2 4 26 49 12
F 3 25 4 31 27
G 6 27 12 24 24
SEBRELL A 0 9 75 13 3
B 0 46 24 24 5
C 0 3 9 64 20
D 5 5 32 45 8
SUSSEX A 0 4 71 14 10
B 4 6 41 25 21
C 0 2 49 18 18
D 7 6 45 22 16
E 16 10 39 13 15
P 54 32 4 6 4
WAKEFIELD A 3 27 67 0 2
P 84 14 0 1 1
C 6 11 32 29 15
D 5 31 9 30 18
E 5 11 30 35 9
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of small hardwood proportions of 25% to 37% of stems/stands. 
Stand D was the only stand with a dominant large pine class 
of 29% of stems, but it too had a small hardwood component of 
37%. Stand P was a plantation pine site of 70% small pine 
stems, 11% medium pines, and 18% small hardwoods.
Basal area values for pine exceeded those for hardwood 
by at least twofold for all stands, ranging from 61 square 
feet/acre to 106 square feet/acre. Stand sizes varied from 
12 to 65 acres. The colony stand, A, was 65 acres in size 
and had a pine basal area of 67 square feet/acre. Stand A 
was 80 years old. The remaining four stands ranged from 20 
to 60 years of age.
Wakefield The colony stand, A, had been maintained by 
accidental fire in recent years so had no significant 
hardwood component. Large pines made up 67% of total stems; 
medium pines, 27% (Figure 15). Foraging stands C, E, and D 
were similar with total pine composition ranging from 46% to 
49%, c and E had a greater large pine component; D was 31% 
medium pines. The hardwood composition of all three stands 
was dominated by a small hardwood class, making up from 29% 
to 35% of the total stems/stand. Stand P was a plantation 
pine stand of 84% small pines and 14% medium pines.
Basal area values for pine exceeded those for hardwood 
for all stands, ranging from 58 square feet/acre to 113 
square feet/acre. Stand size varied from 28 to 140 acres. 
The colony stand, A, was 87 acres in size and had a pine
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Figure 15. Composition of stands at Wakefield site
(proportion of stand composed of each tree class).
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basal area of 60 square feet/acre. The colony stand was 60 
years old. The remaining four stands ranged from 20 to 60 
years old.
Yale The dominant stem class in all four foraging stands 
was small hardwoods, ranging from 36% to 44% of stems/stand 
(Figure 16). The colony stand, A, had only a 27% pine stem 
component of which 15% were large pines. A 73% hardwood 
component made this colony stand unique in terms of being an 
active red-cockaded woodpecker site located in a primarily 
hardwood stand. Pine stem components of the other three 
stands ranged from 46% to 49% with only one stand, X, having 
proportionately more large pines than other pine classes.
Three foraging stands had pine basal area values ranging 
from 21 square feet/acre to 56 square feet/acre, all of which 
exceeded the corresponding hardwood basal areas. The colony 
stand had a pine basal area of 29 square feet/acre compared 
to 53 square feet/acre of hardwood. Stand sizes ranged from 
33 to 106 acres. Stand ages varied between 40 and 80 years. 
The colony stand, A, was 97 acres in size and 80 years old.
Sebrell Colony stand A underwent a hardwood removal
operation at the beginning of the project. What remained was 
a mature pine forest exhibiting 75% large stems/stand, 9% 
medium pines (Figure 17) . A 13% small hardwood stem 
component remained after the cut. Foraging stand B contained 
a 70% pine stem component, 46% of which were medium pines,
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Figure 16. Composition of stands at Yale site
(proportion of stand composed of each tree class).
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the rest large. The predominant hardwood component was small 
hardwoods at 24% of stems/stand. Stand C showed an 87% 
hardwood component with 64% in small hardwoods, 2 0% in medium 
hardwoods. The pine component of stand C was dominated by 9% 
large pines. Stand D with only a 42% pine component had 3 2% 
in large pines. Forty five of the 57% hardwood component was 
in small hardwoods.
Pine basal area exceeded that of hardwood for three of 
the four stands, ranging from 4 5 square feet/acre to 58 
square feet/acre. Stand C showed 25 square feet/acre pine to 
77 square feet/acre hardwood. Stand sizes varied from 29 to 
130 acres. The colony stand, A, was 81 acres in size and had 
a pine basal area of 58 square feet/acre. It was 
approximately 75 years old. The remaining three stands were 
all approximately 70 years old.
Manry Seven different stands were utilized by red-cockaded 
woodpeckers as foraging habitat. Only 3 of the 7 showed 
proportionately more pine than hardwood stems, at 67%, 69%, 
and 97% pine stems/stand respectively (Figure 18) . Small 
pines made up the dominant stem class in each of these 
stands, with one stand at 9 6% small pines. The remaining 
four stands had hardwood composition ranging from 54% to 67% 
of total stems/stand, with small hardwoods making up the 
dominant size class. Pine stem composition of these four 
stands ranged from 32% to 45% of total stems. Pine size
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classes were dominated by large pines in two stands and 
medium pines in two stands.
Basal area values for pine exceeded those for hardwood 
for six of seven stands, ranging from 31 to 99 square 
feet/acre. Stand F had a pine basal area of 19 square 
feet/acre compared to a hardwood component of 24 square 
feet/acre. Stand sizes ranged from 7 to 53 acres. The 
colony stand, A, was 13 acres in size and had a pine basal 
area of 38 square feet/acre. It was 50 years old. The 
remaining six stands ranged in age from 20 to 60 years.
DISCUSSION
Foraging Substrate Selection
Among the six study sites in eastern Virginia, red- 
cockaded woodpeckers foraged almost exclusively on live 
pines. Non-pine foraging observations comprised less than 1% 
of the total observations. Substrata other than pine 
utilized for foraging included white oak (Ouercus alba), 
northern red oak fOuercus rubra), and sweetgum (Liguidambar 
stvraciflua). This pattern is supported by Hooper and 
Lennartz (1981) where they recorded red-cockaded woodpeckers 
selecting live pines over hardwoods, with hardwoods receiving 
only 1% use relative to 25% availability in the foraging 
stands. Hooper and Lennartz indicated that birds did not 
avoid stands with high hardwood percentages, but selected out 
the scattered pines to forage on. Ramey (1980) reported a 
shift to more foraging in hardwood-pine and hardwood habitats 
during the post-breeding season among red-cockaded 
woodpeckers in Mississippi. Skorupa and McFarlane (1976) 
recorded 10% use of hardwoods in winter but none in summer. 
No substrate species shift was recognized in the present 
study, but most hardwood foraging observations were noted 
during the weeks immediately after fledging had occurred.
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Where it could be discerned, most of these observations were 
seen to involve young of that year, suggesting possible 
inexperience in selecting foraging substrata. Previous work 
in Virginia reported 4% hardwood utilization as a foraging 
substrate (Miller 1978). Observations were skewed towards 
breeding season in the study however which may have 
incorporated additional foraging "mistakes" by juveniles.
Within all foraging stands and in both seasons, large 
pines were selected as a foraging substrate disproportionate 
to their availability. Although observed use of large pines 
was greater than expected use for breeding and nonbreeding 
seasons, the difference was much more pronounced for the 
nonbreeding season. In contrast, both small and medium pines 
were selected less than expected for both breeding and 
nonbreeding seasons.
Miller (1978) recorded Virginia red-cockaded woodpeckers 
foraging preferentially on medium pines during summer and 
winter, and noted a seasonal shift to a greater dependence on 
small pines in the summer. This is not necessarily in 
conflict with the study at hand however, because Miller did 
not survey pine class usage relative to availability. 
Therefore, given the preponderance of medium pines available 
at eastern Virginia woodpecker sites relative to large pines, 
it would be entirely possible to record more observations on 
medium pines than large pines without correctly evaluating an 
actual preference or selection. Miller*s record of a summer 
shift to a greater dependence on small pines is consistent
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with findings from the present study that small pines were 
utilized more in summer than in winter, but the evidence 
indicates large pines are the year round substrate of choice.
Additional foraging studies in Florida and South 
Carolina support that larger or taller pine trees are 
selected as a foraging substrate disproportionate to their 
availability (Hooper and Lennartz 1981; Porter and Labisky 
1986). While not endorsing the largest size class of pines 
as necessary, other researchers suggest that pines used for 
foraging should be greater in dbh than 10 cm (4 in.) 
(DeLotelle et al. 1983). Hooper et al. (1980) describes good 
foraging habitat as consisting of pines > 9 inches in
diameter.
Several factors have been suggested as to why larger or 
taller pines might be selected for foraging. Jackson and 
Jackson (1986) suggest that the greater height and larger 
lateral branches of large pines offer greater structural 
diversity to bark foragers. One advantage to this would be 
to facilitate spatial separation between the sexes. Resource 
partitioning between the sexes on foraging substrata has been 
recorded in Florida (Ligon 1968), Mississippi (Ramey 1980), 
and South Carolina (Ramey 1980; Hooper and Lennartz 1981). 
Males have been found to forage more on the upper trunk and 
limbs, while females are reported as foraging more on the 
central and lower trunk portions. For the purposes of this 
study permission was not obtained to band or mark the birds
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in any way, so no information was generated regarding 
intersexual difference in foraging behavior.
Another advantage of older pines that has been advanced 
is that the thicker more fissured bark of this size class may 
provide more food, or larger food items, per unit area 
(Hooper and Lennartz 1981; Jackson 1986) . Jackson explained 
that the bark plate size and ease of removal increases with 
tree age to at least 60 years. Hooper (pers. comm.) added 
that prey biomass on individual trees increased with tree age 
up to 85 years and then decreased as bark plates increasingly 
slough off with advancing age.
With a diet almost exclusively composed of arthropods 
(Morse 1972; Ligon 1970; Hooper et al. 1980; Baker 1971), it 
could be hypothesized that older trees with thicker bark may 
in fact house larger numbers of insects in more northerly 
latitudes like Virginia. More severe winters may impose 
greater demands on insects to locate more protected 
overwintering quarters.
Although small pines were used less than expected based 
on availability, they were selected more often as a foraging 
substrate in the breeding season than the nonbreeding season. 
Miller (1978) suggested that the predominance of breeding 
season observations on small pines may have been related to 
the immediate proximity of plantation pine stands to some of 
the colony sites. This appears to be the case for the 
present study where plantation pine stands were located 
adjacent to three of the colony sites. Each of these sites
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produced breeding season foraging times on small pines of at 
least five times that amount spent on small pines during the 
nonbreeding season for the same stand. Since the woodpeckers 
are closely associated with the colony site during the 
breeding season it is reasonable to expect them to utilize 
resources as available, relative to their distance from the 
colony.
Hooper and Lennartz (1981) found that red-cockaded 
woodpeckers tended to avoid stands of trees with diameters 
less than 11 cm (4.25 in.) year round. A Florida study 
suggested that food resources are scarcer in young forest 
habitat than in older pinelands (Ligon 1971). An extension 
of this finding is an interpretation by DeLotelle et al. 
(1983) that foraging on stems as small as 5 cm (2 in.) dbh is 
a compensatory effect for poor quality habitat. These 
findings notwithstanding, red-cockaded woodpeckers tended to 
utilize small pines during the breeding season just slightly 
less than one might expect relative to their availability at 
Virginia sites. Although small pines were not a "preferred" 
foraging substrate during any time of year, it did appear 
that they contributed adequately to the summer food resource 
base. This appears not to hold true for the winter however 
since small pines were negatively related to foraging time in 
the regression equation for nonbreeding season data. Less 
than 5% of the foraging time for all classes was spent in 
pine stands under 25 years of age with trees less than six 
inches in diameter. Additional research on seasonal changes
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in the arthropod prey base relative to pine age and size 
classes, would be helpful in resolving some of these 
questions regarding substrate preferences.
In discussing other variables relative to substrate 
selection, Porter and Labisky (1986) noted that the two 
principle determinants of pine stand avoidance were high stem 
densities (1382 + 672 stems/ha; 560 + 270 stems/acre) and low 
stand age ( 1 8 + 5  years) . Only one foraging stand in this 
study produced stem densities of such high order. A 
plantation pine stand of 15 years produced an average stem 
density of 1582 stems/ha (640 stems/acre). This stand 
received 1% of the foraging time in the nonbreeding season 
but, probably due to its adjacency to the colony site, 
received 10% of the foraging time during breeding season. As 
alluded to earlier, the only other foraging stands less than 
3 0 years old were plantation pine stands which received 
negligible use except where immediately accessible during the 
breeding season. In this situation young plantation pine 
stands tend to produce basal area values greater than is 
acceptable to the birds. Other studies recognize pine basal 
area values between 60 and 90 square feet/acre as ideal 
foraging habitat (Lennartz and Henry 1985) . Young pine 
stands in this study were recorded between 100 and 150 square 
feet/acre, a value that gave them a negative coefficient in 
the regression analysis, suggesting avoidance by foraging 
red-cockaded woodpeckers.
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Stand age was the first variable to be dismissed in the 
stepwise regression analysis, hence age of non-plantation 
pine stands could not be construed as a determinant of 
habitat preference in this study. Non-plantation pine stand 
ages ranged from 40 to 130 years which fall well within the 
boundaries of suitable foraging substrata (Lennartz and Henry
1985). Hooper and Harlow (1986) reported that red-cockaded 
woodpeckers made little use of stands less than 30 years old, 
but they found no relationship (r=0.002, p<0.47) between
stand usage and stand age where stand age exceeded 30 years. 
It should be noted however that the two 40 year old stands in 
this study received less foraging time in the nonbreeding 
season than other greater than 40 year old stands. This 
suggests once again that there may be a correlation between 
overwintering arthropod prey density and the bark structure 
characteristic of older trees, particularly at this latitude.
Of the remaining variables that were tested to predict 
foraging time allocation, distance emerged as one of the best 
predictors for the breeding season. This was not unexpected 
given the constraints placed on a clan in summer to maintain 
fidelity to the colony site for much of the time. Plotting 
proportion of foraging time/stand over distance of stand from 
colony shows an inverse relationship (Figures 19 through 24) . 
Foraging time falls off rapidly over distance, terminating 
altogether beyond 2500 feet for all clans in this study. It 
should be noted, however, that plantation pine stands in 
relatively close proximity to the cavity trees received much
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less use than expected based on availability, for both 
seasons. For the nonbreeding season, proportion of time 
spent foraging at stands between 1500 and 4000 feet did not 
change appreciably. Preference for larger pines in the 
winter seems to negate the significance of distance if older 
pine stands are available.
Foraging Ranges
Foraging ranges for Virginia red-cockaded woodpeckers 
did not differ greatly from those observed in studies further 
south. Porter and Labisky (198 6) found a mean year round 
home range of 318 acres for 4 clans in northern Florida. 
Their study documented woodpeckers foraging selectively on 
trees of significantly greater height and of significantly 
greater diameters than was randomly available within stands. 
Also, as in Virginia, 99 percent of all foraging observations 
were on living pines.
At the southern margin of the species' range, year round 
home range sizes were documented for six clans with a mean of 
370 acres DeLotelle et al. (1987). Within this acreage, 286 
acres were reported as a mean territory size, actively 
defended by the clan. This mean territory size for Florida 
red-cockaded woodpeckers approaches the upper limit of five 
of the six Virginia colonies. DeLotelle suggested that lower 
pine stand density, and smaller, younger foraging stands may 
have qualified the Florida stands as resource poor habitats.
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Nesbitt et al. (1983) suggested that foraging range is 
inversely proportional to the relative quality and amount of 
available foraging habitat. They recorded an average summer 
foraging range of 357 acres for 5 clans in southwest Florida. 
Their sites also showed lower pine basal area values, smaller 
trees, and heterogeneous habitat types.
Other seasonal studies have documented an average range 
of 172 acres for 3 Florida clans observed during the fall 
(Nesbitt et al. 1978); a high of 1000 acres for 3 clans at 
South Carolina's Savannah River Plant (Jackson and Jackson
1986) ; and a low average of 77 acres for 4 clans in the 
North Carolina Sandhills region (Sherrill and Case 1980) .
Given the extremes presented here, Virginia's red- 
cockaded woodpeckers do not exhibit range requirements unique 
to the species. The two smallest total foraging ranges, 207 
acres and 247 acres respectively, were documented in habitats 
with oldest stand ages and highest ratios of pine basal area 
to hardwood basal area. The largest total foraging range, 
412 acres, was representative of the youngest overall 
foraging habitats. In addition, the foraging stands of this 
colony were bisected by a major highway, double railroad 
tracks and a transmission line corridor.
Management Considerations
One potentially damaging document to the long-term 
survival of red-cockaded woodpeckers is, ironically, the Red-
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cockaded Woodpecker Recovery Plan (Lennartz and Henry 1985). 
The Plan recommends an area of 125 acres of foraging habitat 
per clan. Given the pressures on today's forest industries 
to harvest timber, that 125 acre area might typically be left 
as an island surrounded by clearcuts, if in fact any 
substantial acreage is left at all. For sparse populations, 
the net effect of this action would be to produce isolated 
islands of habitat potentially cutting off natural emigration 
and immigration between colonies.
Management recommendations for this species have 
historically run counter to forestry interests. The main 
reason for this is the necessity to set aside portions of old 
growth pine forests. Red-cockaded woodpeckers depend on old 
living pines for their cavities (Steirly 1957) , but this and 
other recent studies conclude that older pine stands play an 
important role in providing preferred foraging substrates 
also.
To complicate matters further, correct management for 
red-cockaded woodpecker foraging areas does not imply correct 
management for the colony sites. Colony sites require 
frequent prescribed burning or chemical control of hardwoods 
on a two to three year basis to prevent hardwood encroachment 
from jeopardizing the use of the cavity. Yet foraging areas 
can be mixed pine/hardwood stands with a dense understory 
component. In assessing management decisions involving red- 
cockaded woodpeckers, all characteristics of the site should 
be considered.
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Basal area values of 60 to 90 square feet/acre have been 
recommended in the Recovery Plan (Lennartz and Henry 1985) 
for pine foraging stands or pine/hardwood stands where pine 
basal area exceeded that of hardwoods. Pine basal area 
values were not always that great in stands surveyed in this 
study. In addition, pine/hardwood stands where hardwoods 
exceeded 50% basal area of the stand were not only used for 
foraging, but one colony site was also located in a primarily 
hardwood stand. In this study these situations probably did 
not represent choices, but rather necessities, due to the 
lack of optimal habitat availability. It should be noted 
that the hardwood colony site contained cavity trees only on 
the very edge of the stand adjacent to a public road. In 
effect then, the cavities were in basically an open 
environment. As regards the foraging stands, pine/hardwood 
stands were chosen less for foraging as hardwood composition 
increased per stand, where stand ages did not differ.
Therefore prescribed burning or chemical treatment of 
all red-cockaded woodpecker habitats on a three to five year 
cycle would enhance the value of foraging stands as well as 
colony sites. If hardwood encroachment can be controlled, 
the colony site longevity is increased, but also more 
foraging stands are established that can serve as colony 
replacement stands if necessary, as stand age increases. 
Where hardwood basal area has become great enough to 
compromise stand value as a foraging substrate, hardwood-free
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foraging areas should serve to decrease the overall amount of 
foraging habitat necessary to sustain the birds.
Conversely, exceeding an upper limit of 90 square 
feet/acre of pine basal area was shown in this study to 
greatly diminish use of a stand as foraging habitat. This 
holds true because basal area values of this order are 
normally associated with young plantation pine stands. In 
this study young pine stands received little or no use, 
depending on time of year.
Distance emerged in this study as a principle factor in 
determining red-cockaded woodpecker foraging time allocation 
per stand. Although the birds forage further in the 
nonbreeding season than in the breeding season, there seem to 
be definite limits to their daily foraging bouts in terms of 
distance from the colony site. The Recovery Plan (Lennartz 
and Henry 1985) recommends providing foraging habitat within 
one half mile of the colony site. This is consistent with 
observations in this study.
The size of any particular stand seems to have no 
bearing on its value as a foraging substrate except as it 
contributes to the whole of foraging habitat availability. 
In this study, a seven acre stand was used for foraging by 
one clan as readily as was a 140 acre stand by another clan. 
The value in quantifying stand acreage lies in being able to 
compartmentalize forest units into even age stands for 
management purposes. The Recovery Plan (Lennartz and Henry 
1985) recommends at least 10 acres be set aside for potential
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colony sites. Also, at least some foraging stands should be 
allowed to reach colony site age to provide for replacement 
colony sites. Therefore foraging stands should be managed in 
not less than 10 acre units.
The Recovery Plan advocates promoting stand ages of at 
least 75 years for colony sites in loblolly pine forests. It 
also recommends providing 125 acres of foraging habitat of 
which 40% should be in stands 60 years or older, the balance 
at least 30 years old. This study evaluated the use of 
foraging stands ranging in age from 2 0 years to 13 0 years. 
Unfortunately there were no 30 year old stands present at the 
study sites. However, it should be noted that where 40 year 
old stands existed in conjunction with stands greater than 60 
years old, the older stands tended to be preferred, 
especially during the nonbreeding season. Young plantation 
pine stands of approximately 2 0 years of age were used 
minimally during both breeding and nonbreeding seasons.
Theoretically, if older pine stands (greater than 60 
years old) are providing a greater food resource base than 
younger stands, smaller acreages could potentially be set 
aside for the woodpeckers, if they exceeded some minimum age 
threshold. In practice, however, this would involve the 
actual management of some far greater number of acres than 
the birds would be using at any one time. As foraging stands 
aged, reached senescence and began to die, additional stands 
would have to be made available to take their place as 
foraging habitat. This would involve many additional stands
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of varying age classes in a habitat rotation just to sustain 
125 acres of relatively old stands.
At one site in this study 195 acres of greater than 70 
year old pines constituted only a portion of one clan's 
foraging range. An additional 13 0 acres of mixed 
pine/hardwood habitat was also used. This may suggest that 
the birds actually required food resources from that less- 
than-optimal pine/hardwood stand to sustain themselves.
Nonbreeding season foraging ranges for the other clans 
varied from 207 to 412 acres. As was mentioned earlier, 
foraging ranges of these clans were comparable to those 
across this species' range, even to those of clans with 
territorial constraints.
Therefore, from the data presented in this study, a 
responsible management plan might include maintaining up to 
400 acres of forageable habitat for the woodpeckers. Of this 
400 acres, 150 acres could be maintained at 60 or more years 
of age. The remaining 250 acres could incorporate all other 
age classes to be rotated into the older age classes as they 
come of age, allowing the harvesting of portions of the older 
timber.
One immediate problem with trying to manage large tracts 
of timber is that quite often it will involve multiple 
landowners. This is complicated by the fact that there are 
currently no regulatory actions that compensate a landowner 
responsible for endangered species management. Therefore,
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there is no incentive to protect the species when it runs 
counter to other land use objectives.
Herein lies the problem that confronts the red-cockaded 
woodpecker on private land across its range. Despite all the 
data that are available on the needs of the species, there is 
still simply no mechanism to insure its protection, and 
ultimately its survival, on private lands. For Virginia, we 
may well be entering the last decade of this species* 
existence in the State. Its fate in Virginia can probably 
best be summed up in the words of Charlie Steirly (1957), 
"The red-cockaded woodpecker will be, sad as we are to admit, 
a victim of 'progress' in the husbanding and wise use of our 
natural resources."
Appendix A. Foraging time on pines in minutes.
Breeding season Nonbreeding season
Clan Stand Sm Med Lg Sm Med Lg
YALE A 370 725 1120 325 895 2105
B 285 1180 645 75 555 770
C 65 390 95 60 690 305
X 0 0 0 40 135 605
CAMP A 805 1325 540 575 1175 1630
P 430 50 0 60 20 0
B 225 625 270 110 630 665
C 100 395 60 150 435 210
D 0 0 0 70 245 405
MANRY A 1260 255 300 260 315 625
B 415 290 75 140 110 90
P 950 20 0 190 35 0
D 30 220 400 95 535 975
E 40 90 410 20 110 780
F 10 320 60 85 340 210
G 0 0 0 75 280 440
SEBRELL A 45 325 1995 10 405 2370
B 0 830 545 0 1060 785
C 0 265 185 0 95 280
D 60 75 420 75 190 770
SUSSEX A 0 25 795 0 25 1920
B 40 215 1430 0 60 1225
C 0 80 855 0 50 1460
D 25 65 725 0 105 810
E 45 190 505 30 105 290
P 210 40 0 40 15 0
WAKEFIELD A 45 910 1795 0 330 1225
P 365 70 0 90 10 0
C 190 270 840 45 475 1870
D 35 380 175 70 690 510
E 0 0 0 0 235 760
Appendix B. Percent of foraging time spent per
pine size class for each stand by season.
Clan
Yale
Camp
Manry
Sebrell
Sussex
Wakefield
Breeding
season
Nonbreeding
season
Stand
Pine size class 
Sm Med Lq
Pine size class 
Sm Med Lq
A 17 33 51 10 27 63
B 14 56 31 5 40 55
C 12 71 17 6 65 29
X 0 0 0 5 17 78
A 30 50 20 17 35 48
P 90 10 0 75 25 0
B 20 56 24 8 45 47
C 18 71 11 19 55 26
D 0 0 0 10 34 56
A 69 14 17 22 26 52
B 53 37 10 41 32 26
P 98 2 0 84 16 0
D 5 34 62 6 33 61
E 7 17 76 2 12 86
F 3 82 15 13 54 33
G 0 0 0 9 35 55
A 2 14 84 0 15 85
B 0 60 40 0 57 43
C 0 59 41 0 25 75
D 11 14 76 7 18 74
A 0 3 97 0 1 99
B 2 13 85 0 5 95
C 0 9 91 0 3 97
D 3 8 89 0 11 89
E 6 26 68 7 25 68
P 84 16 0 73 27 0
A 2 33 65 0 21 79
P 84 16 0 90 10 0
C 15 21 65 2 20 78
D 6 64 30 6 54 40
E 0 0 0 0 24 76
Appendix C. General data on stands.
Distance 
from colony Basal area
Area Age site (square ft/acre)
Clan Stand facres) fvears) (feet) Pine Hardwood
Yale A 97 80 500 29 53
B 106 40 2000 39 16
C 62 50 2250 21 17
X 33 60 3750 56 15
Camp A 65 80 250 67 28
P 12 20 250 106 5
B 40 60 1000 67 28
C 42 50 1600 61 14
D 48 60 3250 67 21
Manry A 13 50 500 38 11
B 38 40 750 42 22
P 40 20 1000 99 0
D 53 60 1000 55 16
E 53 50 1250 63 41
F 39 50 2000 19 24
G 7 60 3000 31 17
Sebrell A 81 75 250 58 3
B 85 70 1500 45 2
C 130 70 2500 25 77
D 29 70 2500 54 22
Sussex A 45 130 250 56 9
B 48 130 500 68 29
C 42 130 1000 61 23
D 52 130 1500 58 18
E 20 130 1500 51 21
P 54 20 2250 151 13
Wakefield A 87 60 250 60 0
P 28 20 750 113 3
C 140 60 1000 66 30
D 57 40 1250 63 36
E 60 40 1750 58 26
Appendix D. Proportion of foraging time spent
in each stand by season.
Foraging time 
Breeding Nonbreeding
Clan site Stand m (:
Yale A 45 51
B 43 21
C 11 16
X 0 12
Camp A 55 53
P 10 1
B 23 22
C 12 12
D 0 11
Manry A 35 21
B 15 6
P 19 4
D 13 28
E 10 16
F 8 11
G 0 14
Sebrell A 50 46
B 29 31
C 9 6
D 12 17
Sussex A 16 32
B 32 21
C 18 25
D 16 15
E 14 7
P 5 1
Wakefield A 54 25
P 9 2
C 26 38
D 12 20
E 0 16
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